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High density sensor network system for air
guality studies at Heathrow airport
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Sensor network system at UK Heathrow

alrport:

(Electrochemical, NDIR,

50 sensor nodes, real time data transfer PID, )
* NO, NO,, CO, CO,, SO,, O;, VOCs and

e Source attribution/model validation for area.

* Novel software tools for calibration, data-mining,

visualisation/interpretation.
* Emissions inventory for LHR

* Network design optimisation.
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LHR sensor network summary

Data transmit till date
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Data collection complete, data analysis/interpretation underway
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Example LHR results........3 months

Nitrogen dioxide (ppb)
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Example LHR results.......1 month

Nitrogen dioxide (ppb)
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Heathrow Runway Closed (~ 15:30 — 16:55 UTC on 12 July, 2013)

Faulty aircraft

Visualisation of data e
(Ethiopian Airways fire) e
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Sensor baselines (usually*) similar
= network calibration
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Algorithms for correction of sensor drift, separation of
scales — interpolation methods (physical (e.g. ADMS);
statistical (LUR, Kriging))

Corrected for sensor drift
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*Source attribution: local vs non-local
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| andside vs airside sources

g * High CO & NO mixing ratios at low |
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Source attribution: SNAQ17 at the west-end
of southern runway (09R) , 1 month data

CO, _(SNAQ17_London Heathrow)

. CO,

10'wind spd.

Total PM (0.3 to 17.4 um)_(SNAQ17)

N

10wind spa.

CO _(SNAQ17_London Heathrow) NO _(SNAQ17_London Heathrow) NO, _(SNAQ17_London Heathrow)
. mean . mean mean
. CO - NO = NO
1800 2
15 15 50 15 120
1600
10 ving spa 10 vind spd. 200 10 wina spa
1400 100
1200 250
1000 200 80
800 150
60
600 100
400
50 40
200
0
GO (ppb) NO (ppb) NO; (ppb)
<0.5 um _(SNAQ17_London Heathrow) > 0.5 um _(SNAQ17_London Heathrow) >1pm _(SNAQ17_London Heathrow)
mean mean mean
20 2 60
( O ' 5 IJ' > O . 5 I I I 250
400
s 15 15
50
350
9% sot 10wnd spa 200 10wing spa
300 40
250 150 3 w
30
200
150 100 20
100
50 10
50
#/cc) @®fcc) (#/cc)

OPC (number / cc)

Excluding fog events

UNIVERSITY OF
CAMBRIDGE

(%

mean

480

460

440

420

400

360

360

CO2 (ppm)

mean

700

600

500

400

300

200

100

(#/cc)



Direct determination of transport activities
High CO,, high NOx, medium CO — take offs
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Alrside/roadside source attribution:
diurnal signhatures
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Source attribution: Sensors at the west-end
of southern runway (09R)
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Next steps: direct determination of LHR
average absolute emissions for NOx and CO:

o Correlation of CO,

£ ol 0, (clean) with other species
N . Oy (pollted) _ allows absolute

3 co emissions of NOx
‘§ and CO (PM etc.) to

be derived...
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Comparison of sensor data and ADMS-
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Comparison of sensor data and ADMS-
Airport model redlctlons

» Sites between runways
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Imperial College
London
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"”“*Airport activity database (BOSS) for 4th-18th November 2012
18,770 arrivals‘and’ departures at 1 min accuracy specifying runways, stands, aircraft type and engine
Developed to prowdé detall beyond the normal hourly resolution emissions inventory
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SNAQ Emissions

Proxiation Method

~30 million source emission datapoints capturing aircraft activity at 1Hz
Spatial, temporal and categorical gueries usad to examine behaviour



Imperial College
London
NO, vs. Time for takeoff emissions and SNAQ air quality
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Validation of low cost OPC MANCHESTER
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SNAQ OPC - mini commercial variant
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Commercial/technical links/partnerships

Geotech Ltd. Alphasense Ltd.

(Instrument developer/manufacturer) (Sensor developer/manufacturer)

Geotech Welcome to Alphasense

---------------------------

AQMESH

The Sensor Technology Company

safety air

> ‘:H D| (iphasense (Iphasense

Safety, Confined Space & Urban, Rural & Indoor Air

Quality, Odours and more...

ENTER WEBSITE

Process Monitoring and
2 . T more..
Air quality monitoring
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o . NO, NO3, 03, CO, SO: w
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SNAQ project achievements (to date)

Network calibration

Separation of emission scales

Source attribution

Absolute emission factors (069 data)

ADMS model/measurement c@parison
High-resolution activity and emis S estimates
Low cost PM — validation and next steps
Commercial links/collaborations

Other applications: e.g. GHG networks, upper air,
medical/personal exposure...
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